Long non-coding RNA ADNCR suppresses adipogenic differentiation by targeting miR-204.
Adipogenesis is a complex and precisely orchestrated process mediated by a network of adipogenic regulatory factors. Several studies have highlighted the relevance of lncRNAs in adipocyte differentiation, but the precise molecular mechanism has largely remained elusive. In the present study, we performed Ribo-Zero RNA-Seq to investigate both the poly(A)+and poly(A)-lncRNAs of in vitro cultured bovine preadipocytes and differentiated adipocytes. A stringent set of 2882 lncRNAs was finally identified. A comparison of the lncRNAs expression profiles revealed that 16 lncRNAs are differentially expressed during adipocyte differentiation. We focused on the most downregulated lncRNA, which we named adipocyte differentiation-associated long noncoding RNA (ADNCR). Mechanistically, ADNCR inhibited adipocyte differentiation by functioning as a competing endogenous RNA (ceRNA) for miR-204, thereby augmenting the expression of the miR-204 target gene, SIRT1, which is known to inhibit adipocyte differentiation and adipogenic gene expression by docking with NCoR and SMART to repress PPARγ activity. Our data not only provide a valuable genomic resource for the identification of lncRNAs with functional roles in adipocyte differentiation but also reveal new insights into understanding the mechanisms of adipogenic differentiation.